Explored informant differences and assessed the importance of sociodemo-
Parental psychological distress contributes significantly to behavioral and emotional problems among chronically ill children (e.g., Thompson, Gil, Burbach, Keith, & Kinney, 1993 ). Yet, research on caregivers to children has suffered from methodological confusion due to a lack of agreement among informants about children's conditions and the impact of their care on the family. In addition, efforts to understand the factors that contribute to a caregiver's distress have often been hindered because important sociodemographic factors such as economic resources have not been fully explored. The current study was designed to examine differences among informants on important caregiver and child health status characteristics, and how these differences may effect the importance of predictors of caregiver distress. In addition, we sought to clarify the impact of sociodemographic variables, functional impairment, and the burden of caregiving on caregiver psychological distress.
The demands of caring for children with chronic conditions may precipitate symptoms of depression and general psychological distress (Breslau & Davis, 1986; Jessop, Riessman, & Stein, 1988) . However, these findings have been contradicted by results suggesting that caregivers do not experience elevated distress (Walker, Ortiz-Valdes, & Newbrough, 1989) and some longitudinal studies have found that elevations in maternal distress and depressive symptoms are highest in the period just after the diagnosis of the child's disease (Kovacs et al., 1985; Thompson et al., 1994) . This lack of consensus may be due in part to differences in sample characteristics. Samples that include severely handicapping and neurological conditions have generally found elevated distress among caregivers (e.g., Breslau, Staruch, & Mortimer, 1986) , while those that studied less functionally disabling disease conditions, such as diabetes, often have found little or no elevations in symptoms for caregivers (e.g., Kovacs et al., 1985) .
Although a complex interplay of patient, caregiver, environmental, and health status factors has been suggested as predictors of caregiver distress (Thompson et al., 1994; Wallander et al., 1989) , consensus has not been reached. This lack of agreement is in some part due to methodological problems such as informant differences and the omission of important predictors. For instance, health status characteristics, such as illness severity and impairment, may be important predictors (Wallander, Pitt, & Mellins, 1990) . However, quantifying these characteristics (see Stein et al., 1993) are problematic for researchers interested in children with chronic medical conditions because, for example, ratings of severity may vary depending on informant (Daltroy et al., 1992; Walker, Ford, & McDonald, 1987) . Furthermore, maternal ratings of illness severity are inextricably entangled with maternal coping and stress (Walk- , 1987) , and may not be as appropriate a measure as one from an independent source. The presence or absence of functional impairment has also been associated with the well-being of caregivers but, again, choice of measure and specific illness group has effected research findings. Functional impairment in the ill child may increase maternal distress; however this finding is not consistent across studies and many studies do not include child functional impairment as a variable of interest (Breslau & Davis, 1986; Jessopetal., 1988; Wallander et al., 1990) .
Another area lacking clarity is the role of sociodemographic factors in caregiver distress. In particular, socioeconomic status (SES), long considered an important covariate of psychological and physical functioning (see Adler et al., 1994; Kessler, Price, & Wortman, 1985) , has often been regarded simply as a control variable rather than a variable of interest in research on this group (see Wallander et al., 1990) . Among caregivers to chronically ill children, the impact of economic resources, rather than education and employment, may be more critical because economic resources are more likely to fluctuate as a function of a child's health status and thereby influence a caregiver's psychological state.
Finally, the caregiver's perceived responsibilities and associated limitations on self and family have been called the "burden" of caregiving. Burden has been an important construct in predicting the psychological adjustment of caregivers to adult patients (Biegel, Sales, & Schultz, 1991 ), yet has received little attention in studies of caregivers to children. Among mothers of chronically ill children, psychiatric symptoms have been positively associated with maternal perceived burden, independent of other social support, sociodemographic, and health status characteristics; but not with a physician's rating of burden (Jessop et al., 1988) . Similarly, maternal burden may predict poorer maternal mental health (Wallander et al., 1990) . Unfortunately, perceived caregiver burden (the predictor variable) and caregiver distress (the dependent variable) have most often been rated by the same informant, possibly resulting in artificially inflated parameter estimates due to collinearity. As noted above for severity, a possible solution may be to have independent raters such as a child's physician assess the burden of caregiving.
In sum, general characteristics of a child's health status, such as severity of illness and functional impairment, may be associated with an increase in psychological symptoms among caregivers, yet past research has shown conflicting results possibly because of informant differences. Additionally, studies that take into account the role of sociodemographic factors such as economic resources are too few to allow us to draw conclusions about their importance to a caregiver's psychological well-being. Finally, studies of adult caregivers suggest that the burden of caregiving may also influence mental health, but few studies of children's caregivers have been undertaken.
Our study set out to evaluate the impact of informant choice on an investigation of factors influencing distress in caregivers of chronically ill children. First, Canning, Harris, and Kelkber the association of two health status characteristics, illness severity (reported independently by the child's physician and caregiver) and functional impairment is examined. We predict that elevated ratings of severity (either by physician or caregiver) will be associated with higher caregiver distress. Second, we examine sociodemographic factors, including a family's economic resources, to determine their importance as predictors of caregiver distress. We predict that lower economic resources will be associated with increased levels of caregiver distress. Finally, we examine the independent role of caregiving burden as reported by caregivers and physicians as a predictor of distress among the caregivers to chronically ill children after controlling for sociodemographic variables and health status characteristics. Again, we predict that higher ratings of burden (regardless of informant) will be associated with higher caregiver distress.
METHOD

Participants
The child sample includes 116 individuals, ages 9-18 (median age = 12 years), with a diagnosis of cancer (n = 51), cystic fibrosis (n = 21), inflammatory bowel disease (IBD) (n = 11), or insulin-dependent diabetes mellitus (n = 33). Children with any type of malignancy were included in the cancer group. Nearly half of the cancer diagnoses (n = 24) were leukemia; the rest were evenly divided between lymphoma or soft tissue tumors and sarcoma. None of the children had brain tumors. The IBD subgroup includes children with either Chrohn's disease (n = 6) or ulcerative colitis (n = 5). Subjects were diagnosed at least 2 months before recruitment, and for the oncology sample, had received treatment for their illness within the previous 2 years. Table I presents data on the sociodemographic characteristics of the 116 caregivers and children in the sample.
The average age of the children was 12.7 years, almost half (48.3%) were female, and the average grade in school was seventh. Over 75% were Caucasian, 4% African American, 10% Hispanic, 4% Asian, and 8% other ethnic groups. Our sample of children and caregivers is similar to other samples in this field of study with the exception of their higher family income, which was typical for the geographic area served by this hospital.
Procedure
Consecutive patients and one parent or guardian for each subject were recruited from specialty care clinics by research assistants at Children's Hospital at Stanford, a large university-based teaching hospital, between 1989 and 1991. = 111. »n = 114.
••Includes biological, step-, and surrogate parents (n = 114).
Informed consent and assent were obtained from the caregiver and subject, who were reimbursed $50 for their time and effort. The sample included approximately 70% of available patients meeting disease and age criteria over a 24-month period within each of the specialty clinics. Mentally retarded children and non-English-speaking families were excluded from consideration, as were any patients for whom the physician requested exclusion. The majority of potential subjects who declined did so because of the distance from home to the research site or due to the time commitment. Respondents filled out the self-reports either at home or when they returned to a separate site for interviews.
Measures
Psychological Distress. The Brief Symptom Inventory (BSI; Derogatis, 1992) was filled out by all caregivers. The BSI is a 53-item self-report of psychiatric symptoms. Answers are given on a 5-point scale from 0 (not at all) toCanning, Harris, and KeUeber Sociodemographic Characteristics. Data concerning caregiver and child characteristics were collected via caregiver self-report. In our analysis, total annual family income was used as a proxy for SES rather than a measure based on education or occupation which is relatively stable over time. Family income may be more sensitive to changes in family resources caused by the unpredictable nature of chronic conditions, such as unreimbursed medical expenses and loss of time at work.
Child Health Status Characteristics. Illness severity was rated by both the child's physician and their caregiver. Physicians rated severity compared to other children with the same illness on a 5-point Likert scale (less severe to more severe). Caregivers were asked to rate their child's overall health as excellent, good, fair, or poor (1-4). Impairment was assessed using a measure developed as part of the Rand Corporation's Health Insurance Study (Eisen, Donald, Ware, & Brook, 1980) . Portions of this scale have been used in studies of children's general health status (Lewis, Pantell, & Kieckhefer, 1989) and impairment in chronically ill children (Cadman et al., 1986) . The caregiver-reported measure covers three domains of child functioning (mobility/self-care, physical activity, and role activity) and three periods of duration (<1 month, 1-3 months, or >3 months). For the purpose of this study, a child is considered impaired if the caregiver reported a limitation in any of the three domains that had persisted for longer than 3 months.
Burden of Caregiving. Ratings of caregiving burden were obtained from two informants. Physicians were asked to rate the burden of illness on the family using a 5-point Likert scale (low to high). The caregiver's rating of burden was measured with the 27-item Impact on Family Scale (Stein & Jessop, 1985) . This scale has been used in studies of chronically ill children and has adequate psychometric properties (Stein & Jessop, 1985) . Respondents were asked about four domains of family functioning: financial, social/familial, personal strain, and mastery. Principal components analysis indicated that all but 1 of the 27 items loaded on one factor. This 1 item ("My partner and I discuss my child's problem together.") was dropped from the current analyses. The mean response to the 26 items was used and interitem reliability for this sample was .91.
Analysis
The initial set of nine sociodemographic variables were examined for simple relationships to the outcome. Variables with nonsignificant associations (Pearson correlations or chi square; p > .05) were discarded from further analysis. Hierarchical multiple regression analysis (Cohen & Cohen, 1983 ) was used to examine the independent effects of, and proportion of variance explained by, the sets of sociodemographic variables, health status characteristics, and perceived bur- den on the variability in caregivers' levels of psychological distress. Separate regressions were performed for each informant. Parallel stepwise regression equations were aJso estimated with no substantive changes from the hierarchical model, therefore the latter is presented. Seven caregivers did not have complete data on one or more of the self-report measures, leaving a sample of 109 for the regression analyses. Table II presents the distributions of dependent and independent variables. A one-sample / rest indicated that caregivers reported significantly higher distress (M = 0.47, SD = 0.51) than did a community sample (M = 0.30, SD = 0.31; Derogatis, 1992) , r(115) = 3.55, p < .001. The sample mean fell at the 58th percentile of the community sample and 19% (n = 22) of caregivers had levels of distress which exceeded the recommended cutoff for caseness (T score > 63) for this measure. There were no significant differences in caregiver distress between the four illness groups.
RESULTS
Physicians rated the children's severity of illness as higher than for other children with the same diagnosis. Caregivers rated their children's health as good and reported that over half of the children had been impaired in at least one domain for 3 months or longer. Both caregivers and physicians viewed the families as experiencing a moderate level of burden.
The simple associations between independent and dependent variables were examined using zero-order correlations (Table III) . Of the sociodemographic variables, only caregiver age, child sex, and family income were significantly associated with caregiver distress. Without controlling for the effects of other variables, families with lower income, a younger caregiver, and a female child were positively associated with higher caregiver distress. These three variables were entered as a set in the final regressions. Associations between the measures of distress, health status, and caregiver burden were all significant at least at the p < .10 level.
Column 1 of both Tables IV and V present the results of the regression of caregiver distress on the set of sociodemographic variables. Child sex and family income were significant and independent predictors of caregiver psychological distress. Caregivers whose child was female and who had lower annual family income were at risk for higher levels of distress. The set of sociodemographic variables accounted for 17% of the variance in caregivers' distress, F(3, 105) = 7.11, p < .001. After controlling for child sex and family income, age of caregiver did not predict caregiver distress.
Columns 2 and 3 of each table detail the contributions of health status characteristics and perceived family burden (respectively) to caregiver distress after sociodemographic variables are controlled. Table IV presents the results when illness severity and the burden of caregiving are rated by the caregiver. After controlling for total annual family income, child sex, and caregiver age, child impairment predicted higher caregiver distress while caregiver reports of Canning, Harris, and Kelktaer illness severity did not. Together, the two caregiver measures of health status contributed 7% of incremental variance to variance in caregiver psychological distress, F(5, 103) = 4.60, p < .01. Lower family income and female sex of child continued as independent predictors of higher levels of psychological distress. Table V presents the regressions when illness severity and burden of caregiving were rated by the child's physician. Column 2 reveals that after the independent effects of child sex, caregiver age, and family income are controlled, the presence of an impaired ill child was a significant risk factor for elevated psychological symptoms. Female child sex and lower family income continued to be potent predictors of distress, independent of health status. The physician and caregiver-reported health status characteristics contributed 6% of incremental variance to the total R 2 , F(5, 103) = 4.28, p < .05. The last column in both Tables IV and V shows the effect of adding perceived family burden to the equation. As can be seen in Table IV , the burden of caregiving as rated by the caregivers themselves was a significant predictor of the caregiver's psychological distress. However, the addition of this variable reduced the effect of the child's impairment on caregiver distress to below the threshold of statistical significance, suggesting that the substantial shared variance (simple correlation .44) between the two indices accounted for this shift. The addition of caregiver rated burden added 6% to the total variance in psychological symptoms accounted for, F(6, 102) = 8.88, p < .01. In addition, female sex of the child and lower family income remained strong and independent predictors of caregiver's level of symptoms. On the other hand, Table V shows that a physician rating of family burden was not significantly associated with the caregiver's level of distress, although child impairment, lower family income, and female sex remained significant predictors of caregiver distress. The addition of the physician's rating of burden did not add significant variance to the overall R 2 , F(6, 102) = 0.67, p > .05.
DISCUSSION
Prior studies of distress among caregivers of chronically ill children and adolescents have presented a confusing picture. Investigators have disagreed on whether distress is increased among caregivers and if so, what role burden and impairment are in producing that distress. We believe our study makes a contribution to the literature by clarifying the methodological issues that may have confounded interpretations of prior work. These studies have employed different informants, varying definitions of impairment, burden, and distress, and widely disparate samples. Our results suggest that each of these factors is critical in determining relationships among these constructs.
The present study set out to describe differences in results when alternate informants of illness severity and the burden of caregiving are used to predict caregiver distress; second, we explored the importance of sociodemographic factors, particularly family economic resources, as predictors; and third, the study examined the independent role of caregiving burden as a predictor of distress among caregivers to chronically ill children. Overall our hypotheses are only partially confirmed. Illness severity rated either by physician or caregiver was not associated with caregiver distress while functional impairment of the ill child did predict distress except when caregivers rated their own burden. Our prediction that family economic resources would be positively associated with caregiver distress is borne out. Finally, caregiver reports of burden, but not physician reports of parental burden, predicted caregiver distress, partially confirming our prediction. Important informant differences emerged from our analyses. Severity of illness, whether rated by the child's caregiver or their physician, did not predict level of caregiver distress. It may be that this variable's association with psychological well-being is important either close to diagnosis (Kovacs et al., 1985) or temporally distant (Kovacs et al., 1990) . The average duration of illness for our sample was just over 4 years which may be a point in time when the short-term distress for the caregiver related to diagnosis and initial treatment has subsided and any long-term negative consequences of the illness have not had an impact on the psychological well-being of caregivers.
Second, our results replicate the findings of others that caregiver ratings of burden predict higher psychiatric symptoms among caregivers while physicianreported burden is not associated with caregiver distress (Jessop et al., 1988) . Although asked to rate similar constructs, physicians appear to be rating something different than the caregivers. One possibility is that physicians define burden in much narrower terms than caregivers, thus attenuating any association with caregiver psychological state. On the other hand, it is possible that the caregiver report of burden measure is confounded with the caregiver report of distress producing artificially inflated estimates. Although they have a significant association (r = .40), we believe that they represent conceptually distinct constructs. As noted earlier, researchers of caregivers to adult patients have long considered burden as a "stress" variable and a predictor of psychiatric outcomes rather than an outcome (see Biegel et al., 1991) .
Our investigation of sociodemographic variables showed that caregivers from families with lower income report more distress. The finding that economic resources, independent of health status and the burden of caregiving, are negatively associated with psychological distress replicates a common finding across diverse populations that social status is an important determinant of psychological well-being (see Kessler et al., 1985 , for a review). Our finding is even more notable given the magnitude of economic resources available to much of our sample and the commonly held notion that higher income automatically confers a protective shield against the negative psychological consequences of life events. We suggest that the relationship between a family's economic resources and psychological well-being is akin to the relationship between SES and poor physical health, which has been documented by Adler et al. (1994) . They noted a graded association between SES and health existing at all levels of SES whereby those with higher social status almost always have better health. We believe that families of chronically ill children may be particularly vulnerable to fluctuations in economic resources due to variations in direct and indirect costs associated with the child's illness, regardless of social status.
A second sociodemographic factor, child sex, emerged as a significant predictor of caregiver distress. The presence in the family of an ill female child appears to increase the vulnerability of caregivers to increased distress. Female children could possibly be perceived by caregivers as more vulnerable or express their distress more openly than the male children.
Finally, of the two health status characteristics examined, only the presence of a functionally impaired ill child in the family predicted caregiver distress, while severity of illness, rated by either physician or caregiver, did not. This finding conflicts with those who have found no association between child impairment and maternal adaptation (Wallander et al., 1990) but is in agreement with studies that have found an association between child impairment and maternal distress (Breslau et al., 1982) . This result held when burden as rated by the child's physician was added to the equation but disappeared when the caregiver's rating of burden was used. The attenuation of the effect of child impairment when caregiver ratings are employed is probably due to the strong association (r = .44) between caregiver reports of impairment and burden. We speculate that this level of overlap between measures may, in fact, be due to the contribution of the child's impairment to a caregiver's level of distress. In the past when researchers have linked child impairment with caregiver distress, the chronic conditions have consisted of physically handicapping conditions or those with neurological impairment. Our finding, however, comes from a group of children whose illnesses may be associated with limited or no impairment.
The limitations of our study suggest several areas of improvements in research design to enhance our understanding of the families of chronically ill children. First, our results are based on cross-sectional data and future work should be extended longitudinally to explore how changes in the variables of interest impact the caregiver's well-being. Second, our results are correlational in nature and cannot be used to imply causality, and additionally the simple correlations reported were not corrected for multiple comparisons. Third, our study sample is limited to one site and a few chronic conditions (albeit among the most prevalent), thus the next logical step would be a replication of our study in other groups of caregivers in diverse settings. Fourth, our sample is largely female and generalizations to male caregivers should be done cautiously. Studies designed to oversample from groups of male caregivers may be needed to understand the differences in the correlates and predictors of distress in that population. Finally, our group of predictors are only a subset of salient predictors of distress in this population and thus other variables of interest may impact on our findings.
Our study has implications for both investigators and clinicians. We believe that some of the conflicting results in the literature regarding predictors of caregiver mental health are due to the problem of informant differences. Both investigators and clinicians must bear in mind that informant differences can have an impact on collecting the valid and replicable data about rates of symptoms and disorders. This finding echoes our earlier results (Canning, Hanser, Shade, & Boyce, 1992 ) that informant choice may effect the assessment of psychological symptoms in chronically ill children as well as the identification of these issues by the child's physician. Furthermore, a number of individual factors may influence an individual's report (Canning, Canning, & Boyce, 1992; Canning, Hanser, Shade, & Boyce, 1993) . One possible solution to this problem is the aggregation of data across informant, as has been done in child psychiatric epidemiology studies and is common in clinical pediatric settings. Alternatively, it may be that for certain constructs of areas of interest that a particular individual or informant is the most knowledgeable or accurate. For example, medical staff may be unaware of some of the specific tasks or disruptions associated with caring for a child's illness within a given family setting. Researchers and clinicians need to remain sensitive to these possibilities. In another vein, we also believe that the use of multi-illness samples can aid researchers by emphasizing general health status variables and caregiver demands rather than illness-specific issues, again with the proviso that multiple informants may be necessary to collect complete information. Finally, clinicians should note that a large minority of caregivers to children with chronic medical conditions may present with significant psychological distress. Vulnerability to distress may be more likely in caregivers experiencing stress associated with an increased burden of caregiving, caring for a child with ongoing impairment, and limited economic resources.
